Since the times of Chebyshev and, especially, after Stieltjes seminal memoir [9] , the moment problem has always been a subject of remarkable interest. Its notorious influence and appearance in many areas is well-known [1, 7, 8] .
Let us briefly present the fundamentals of the moment problem. Let I ⊆ R be an interval. For a positive measure µ on I, the nth moment is defined as This last question is the main focus here. The simplest way to show the nonuniqueness feature is to recall Stieltjes famous computation 1 [9] :
where q = e −1/2k
2 . Thus, independently of λ, we have:
Our main point is almost trivial but apparently absent in the literature: instead of (0.1), one can more generally write:
which means that one can construct the Fourier series:
a n sin 2πb n log x log q ,
and the integer moments keep their (log-normal) value (0.2). Now, it is manifest that a suitable choice of a n and b n and the case m → ∞ lead to functions that are continuous but differentiable nowhere. The sum-integral exchange in the moment computation of (0.4) (term by term integration) is, by virtue of Lebesgue dominated convergence theorem, not a problem in the m → ∞ case, as soon as the series is convergent.
One can get a more compact and elegant description by employing a more general characterization of the non-uniqueness, first found by Chihara in the seventies [3] and more recently exploited in [4] . It says that the moments remain unchanged if
2 x is modified in the following way:
This q-periodic function g (x) is well known in the q-calculus literature and is the most general solution of D g g (x) = 0 where
(q−1)x denotes the usual q-derivative [5] . Interestingly enough, this q-periodic function has been studied in the context of fractal geometry [5] . It turns out that nowhere differentiable functions are perfectly well-behaved under the q-derivative so, while in q-calculus a q-periodic function essentially plays the role of a constant, it may easily be differentiable nowhere under the ordinary derivative.
The property (0.5) was found employing the functional equation satisfied by the log-normal function, f (xq) = √ qxf (x). This functional equation actually corresponds to the q-Pearson equation associated to the Stieltjes-Wigert orthogonal polynomials. It can be easily shown that the same argument in [4] can be identically applied to any orthogonal polynomials system that is an indeterminate moment problem (all within the q-deformed Askey scheme [6] ). Thus, the property (0.5), also holds for all of them and hence, the existence of differentiable nowhere solutions appears in the same way. A detailed account of this and other related results will appear elsewhere [10] . Therefore, it seems interesting that the same results that impressed Hermite, actually contained, as we have shown, mathematics that he despised so much. Namely, continuous but differentiable nowhere functions.
